Bioassay-guided fractionation of the minor active fractions obtained from the root bark of Leucophyllum frutescens (Berl.) I. M. Johnst. led to isolation from the n-hexane extract of a new compound with moderate activity against the H37Rv Mycobacterium tuberculosis strain (MIC 63 g/mL), and low cytotoxicity, as shown by the IC 50 against Vero cells. The compound was identified by 1D/2D NMR spectroscopy as 2,5-dimethoxysesamin.
Tuberculosis (TB) is considered one of the best-known human illnesses [1a] . Mycobacterium tuberculosis, the causal agent, is currently responsible for more deaths than any other infectious microorganism [1b] and affects one-third of the human population. Of great concern is the increase in resistant strains [1c] . Therefore, new drugs are urgently needed. It is well known that natural products play an important role in drug discovery [1d,1e] . Leucophyllum frutescens (Berl.) I. M. Johnst. (Scrophulariaceae), known as cenizo, a shrub, is traditionally used to treat lung complaints such as fever, cough, asthma, and specifically TB [2a] . From an evaluation of the in vitro anti-TB activity of a collection of Mexican plant extracts, the MeOH extract obtained from the root bark of L. frutescens was found to be the most active [2b,3] .
The fraction that eluted from VLC of n-hexane extract, with a mixture of n-hexane:EtOAc (3:1) displayed antimycobacterial activity (62.5 g/mL against the sensitive strain and 125 g/mL against the resistant strain). Extensive chromatographic manipulation of this fraction led to the isolation of compound 1 which was assigned a molecular formula of C 22 H 22 O 8 , as inferred from its HREIMS. The base peak at m/z 206.2 corresponded to half of the molecule. The 13 C NMR spectrum confirmed the presence of 22 C signals; 2xCH 3 , 4xCH 2 , 8xCH, and 8xC (DEPT). The NMR spectra showed signals, very similar to a substituted sesamin [4a] ; the 1 H NMR spectrum showed resonances confirming a 2,6-diaryl-3,7-dioxabicycle [3, 3, 0] lignan with two methoxyl groups and four aromatic protons, suggesting the presence of two 3,4-substituted aryl substituents. The signals at δ 5.96 (H-7) and 5.93 (H-7) confirmed the presence of two methylene dioxide moieties. Two of the aromatic signals appeared at  6.51 and 6.84 (H5, H6) as ortho coupled hydrogens (J = 8.08), and the other two signals, at  6.57 and 6.55 (H2, H6), appeared as non-ortho coupled hydrogens. In addition, no equivalence was displayed for the H-1/H-5, H-2/H-6, and H-4/H-8 pairs of the fused difuran system, showing a nonsymmetrical substitution. 2D NMR spectra (COSY, HSQC, and HMBC) allowed assignation of all signals shown in Table 1 . Of particular interest was the interaction seen in the HMBC experiment between the signal at  4.65 (H-6) and the signals at both  100.5 C6) and  106.5 (C2) indicating the position of the methoxyl group at C-5. The diequatorial orientation of the aromatic rings 
103.0 6.51 (d, J = 8.08, 1H) 6' 118.0 6.84 (d, J = 8.06, 1H) 7' 101.5 5.93 (s, 2H) 8' The MIC obtained against M. tuberculosis (63 g/mL) showed that this compound is moderately active; however, it is important to note that sesamin has previously been reported as inactive against the H37Rv M. tuberculosis strain [4e,4f]. Therefore, the methoxyl groups appear to enhance the activity of these furanolignans. The compound was non-cytotoxic (IC 50 293.3 g/mL against Vero cells). 2, 2-Dimethoxysesamin from the leaves of L. ambiguum [4a] and (±)-5,5-dimethoxysesamin from Amorphophallus konjac powder [4d], exhibit no anti-TB nor cytotoxic activity. 
Experimental

Extraction and isolation of lignan:
Root bark (3.6 kg) of L. frutescens was air-dried, pulverized, and exhaustively extracted with a mixture of MeOH: water (90:10 v/v) by soaking at room temperature. The pooled hydromethanolic extracts were reduced in vacuo to 100 mL. Liquid-liquid partitioning was carried out with nhexane (3  100 mL). The active n-hexane extract (94.8 g) was evaporated under reduced pressure and subjected to silica vacuum liquid chromatography (VLC) using n-hexane: EtOAc (20:1 to 1:1 v/v) to give 7 fractions (FVLC-1 to FVLC-7 in order of increasing polarity). The more active fraction FVLC-1 afforded the serrulatane previously reported [3] . The active fraction FVLC-5 obtained with n-hexane: EtOAc (3:1) was further fractionated using a silica gel column eluted with a mixture of n-hexane: EtOAc with increasing polarity to provide 10 fractions. Fraction 6 was further purified by reverse phase low pressure chromatography with mixtures of 100 mL MeOH: water of decreasing polarity starting with MeOH: water (60:40 v/v) and ending with 100% MeOH. The active fraction was eluted with MeOH: water (60:40 v/v) and finally purified by preparative HPLC equipped with a UV detector at a fixed detection wavelength of 254 nm using a Bondapak C18, 10 m, 8  10 mm Radial-Pak cartridge and 70: 30 MeOH: water as eluent to afford compound 1 as brownish oil (5.2 mg), [] D -1.62 (c 0.100, CHCl 3 ). (1 
2,5-Dimethoxysesamin
Anti-TB bioassay:
Anti-M. tuberculosis activity was assessed against M. tuberculosis H37Rv ATCC 27294. The susceptibility test was conducted using the microplate Alamar Blue assay method previously described [4g] . The organic extracts, fractions, and compounds were prepared at a concentration of 1 mg/mL in 50 L DMSO and 950 L enriched Middlebrook 7H9 broth. The concentrations of organic extracts, fractions, and compounds used ranged from 125 g/mL to 7.8125 g/mL; results are reported as minimal inhibition concentration (MIC).
Cytotoxicity assay:
Cytotoxicity was determined according to the MTT method [4h] using African green monkey kidney epithelial cells (Vero cells) grown in RPMI-1640 medium supplemented with penicillin (100 units), streptomycin (100 g/mL), and 10% fetal bovine serum at 37°C under 5% CO 2 . After incubation at 37°C under 5% CO 2 for 24 h, 100 L of a solution containing concentrations ranging from 500 to 0.5 g/mL of the compound under evaluation was added; after 48 h, 25 L of MTT (4 mg/mL saline solution) was added to each well and incubated for another 3 h. The solution in each well was removed and DMSO (200 L) was then added to each well. The absorbance was recorded on a microplate reader at a wavelength of 575 nm. The IC 50 value was calculated by linear regression as the concentration of the compound giving 50% cellular viability.
